Fractalkine, a CX3C chemokine, as a mediator of ocular angiogenesis.
Fractalkine (FKN) is a chemoattractant and adhesion molecule for leukocytes. Angiogenic effect of FKN also has been reported. This study was an investigation of FKN-mediated angiogenesis in vitro and in vivo to determine its role in ocular angiogenic disorders. FKN effects on cultured human umbilical vein endothelial cells (HUVECs) and bovine retinal capillary endothelial cells (BRECs) were evaluated with chemotaxis assay and a synthetic matrix capillary tube formation assay in vitro. Reverse transcription-polymerase chain reaction (RT-PCR) and Western blot analysis were used to detect mRNA and protein expression of FKN and its receptor, CX3CR1, in HUVECs and BRECs. A rabbit corneal neovascularization assay and an oxygen-induced retinopathy (OIR) model of mice were used to test the angiogenic property of FKN in vivo. FKN levels of vitreous samples from patients with proliferative diabetic retinopathy were measured by enzyme-linked immunosorbent assay (ELISA). Immunodepletion of FKN in PDR vitreous samples by anti-FKN polyclonal antibody was observed in endothelial cell chemotaxis assays. FKN significantly induced migration of HUVECs and BRECs. FKN induced formation of endothelial cell capillary tubes on synthetic matrix. Expression of FKN and CX3CR1 was detected in HUVECs and BRECs by RT-PCR and Western blot analysis. FKN significantly induced more blood vessel growth than did the control in the rabbit corneal pocket neovascularization assay. Intravitreal injection of anti-mouse FKN antibody decreased retinal angiogenesis in the OIR model. The vitreous level of FKN was elevated in patients with PDR compared with control subjects. Immunodepletion of soluble FKN from PDR vitreous samples caused 36.6% less migration of BRECs. FKN is an angiogenic mediator in vitro and in vivo. The vitreous level of FKN was elevated in patients with PDR. FKN may play an important role in ocular angiogenic disorders such as PDR.